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CYCLOALKENE DERIVATIVES AND
ORGANIC ELECTRONIC DEVICES USING
THE SAME

This application is a national stage application of PCT/
KR2010/000369, filed Jan. 20, 2010, which claims the prior-
ity to Korean Patent Application No. KR 10-2009-0004600,
filed Jan. 20, 2009, which is hereby incorporated by reference
in its entirety.

DISCLOSURE

1. Technical Field

The present invention relates to novel cycloalkene deriva-
tives, and organic electronic devices using the same.

2. Background Art

An organic electronic device means a device that requires
exchanging of electric charges between electrodes using
holes and/or electrons and organic materials. The organic
electronic device may be largely divided into the following
two categories according to an operation principle. First,
there is an electronic device in which an exiton is formed in an
organic material layer by a photon that flows from an external
light source to the device, the exiton is separated into elec-
trons and holes, and the electrons and the holes are transferred
to the different electrodes, respectively, and used as a current
source (voltage source). Second, there is an electronic device
in which holes and/or electrons are injected into an organic
material semiconductor forming an interface in respect to the
electrode by applying voltage or current to two or more elec-
trodes, and the device is operated by the injected electrons and
holes.

As examples of the organic electronic device, there are an
organic light emitting diode, an organic solar cell, an organic
photoconductor (OPC), an organic transistor and the like, and
these device s require a hole injection or transport material, an
electron injection or transport material or a light emitting
material in order to drive the device.

Hereinafter, an organic light emitting diode will be mainly
described in detail. However, in the organic electronic
devices, the hole injection or transport material, the electron
injection or transport material or the light emitting material
are operated on the basis of the similar principle.

In general, an organic light emitting phenomenon means a
phenomenon that converts electric energy into light energy by
using an organic material. The organic light emitting diode
using the organic light emitting phenomenon has a structure
which generally includes an anode, a cathode, and an organic
layer disposed therebetween. Herein, most organic material
layers have a multilayered structure that includes different
materials in order to increase efficiency and stability of the
organic light emitting diode, and may include, for example, a
hole injection layer, a hole transport layer, a light emitting
layer, an electron transport layer, an electron injection layer
and the like. In the organic light emitting diode structure, if
voltage is applied between two electrodes, holes are injected
from an anode to the organic material layer and electrons are
injected from a cathode to the organic material layer, and
when the injected holes and the electrons meet each other, an
exciton is formed, and light is emitted when the exciton falls
to a bottom state. It is known that this organic light emitting
diode has properties such as magnetic light emission, high
brightness, high efficiency, low driving voltage, a wide view-
ing angle, high contrast, high speed response and the like.

In the organic light emitting diode, the material that is used
as the organic material layer may be classified into a light
emitting material and an electric charge transport material,
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for example, a hole injection material, a hole transport mate-
rial, an electron transport material, an electron injection mate-
rial, and the like, according to a function thereof. The light
emitting material may be classified into a high molecule type
and a low molecule type according to the molecular weight,
and a fluorescent material derived from a singlet excitation
state of an electric field and a phosphorescent material
derived from a triplet excitation state of an electric field
according to a mechanism of light emission. In addition, the
light emitting material may be classified into blue, green, and
red light emitting materials according to the emission color
and yellow and orange light emitting materials in order to
implement better natural colors.

Meanwhile, in the case where only one material is used as
the light emitting material, a maximum light emitting wave-
length may be moved to a long wavelength by interaction
between molecules, and a color purity may be decreased or
efficiency of the diode may be decreased by a light emitting
reduction effect. Accordingly, in order to increase color purity
and increase emission efficiency through transferring of
energy, a host/dopant system may be used as the light emitting
material. The principle is that if a small amount of dopant that
has a smaller energy band gap than a host forming the light
emitting layer is mixed with the light emitting layer, the
exciton that is generated from the light emitting layer is
transported to the dopant to emit light at high efficiency. In
this case, since the wavelength of the host is moved to the
wavelength bandwidth of the dopant, a desired wavelength of
light may be obtained according to the kind of used dopant.

In order to allow the organic light emitting diode to suffi-
ciently show the above excellent properties, a material con-
stituting the organic material layer in the diode, for example,
the hole injection material, the hole transport material, the
light emitting material, the electron transport material, the
electron injection material and the like should be supported
by stable and efficient materials. However, the development
of a stable and efficient organic material layer material for
organic light emitting diodes has not yet been made. There-
fore, there is a demand for developing a novel material, and
the necessity for developing the novel material is similarly
applied even to another organic electronic device described
above.

DISCLOSURE
Technical Problem

The present invention has been made in an effort to provide
a novel stable and efficient cycloalkene derivative and an
organic electronic device using the same.

Technical Solution

An exemplary embodiment of the present invention pro-
vides a compound represented by the following Formula 1.

(\(\/\
AY] | — R
e W

wherein

R, is a substituent group represented by —[Ar],,—X,

p is an integer of 0 to 3, 1 is an integer of 1 to 4, and m is an
integer of 0 to 5,

[Formula 1]
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Aris asubstituted orunsubstituted C4-Cs arylene group or
a substituted or unsubstituted C,-Cs, divalent heterocyclic
group including N, O or S as a heteroelement,

Ar' is a substituted or unsubstituted C,-Cs, aryl group or a
substituted or unsubstituted C,-C, heterocyclic group
including N, O or S as a heteroelement,

X is a substituent group selected from the following Struc-
tural Formulas,

in the Structural Formulas, Cy is a substituted or unsubsti-
tuted C4-Cs, aryl group or a substituted or unsubstituted
C,-Cs, heterocyclic group including N, O or S as a hetero-
element,

R, is selected from the group consisting of a substituted or
unsubstituted C,-C,, alkyl group; a substituted or unsubsti-
tuted C,-C,, alkoxy group; a substituted or unsubstituted
C,-C,, alkenyl group; a substituted or unsubstituted C,-Cs,,
aryl group; a substituted or unsubstituted C4-Cs,, arylamine
group; a substituted or unsubstituted C,-Cs, heteroarylamine
group including N, O or S as a heteroelement; a substituted or
unsubstituted C,-Cs, heterocyclic group including O, Nor S
as a heteroelement; a substituted amino group; a nitrile group;
a nitro group; a halogen group; and an amine group,

nisan integer of 0 to 5, O is an integer of 0 to 10, and in the
case where O is 2 or more, R,s may be the same as or different
from each other, and

in the case where 1, m or p is 2 or more, Ar, Ar', or R, may
be the same as or different from each other.

Another exemplary embodiment of the present invention
provides an organic electronic device which includes a first
electrode, a second electrode, and one or more organic mate-
rial layers that are disposed between the first electrode and the
second electrode, wherein one or more layers of the organic
material layers include the compound represented by For-
mula 1.

Advantageous Effects

The compound according to exemplary embodiments of
the present invention may act as a hole injection, hole trans-
port, electron injection and transport, or light emitting mate-
rial in an organic light emitting diode and an organic elec-
tronic device, and the organic electronic device according to
the exemplary embodiment of the present invention shows
excellent properties in terms of efficiency, a driving voltage,
and stability.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic view that illustrates a structure of an
organic light emitting diode according to an exemplary
embodiment of the present invention.
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FIG. 2 is a MS spectrum of compound A that is manufac-
tured in Preparation Example 1 of the present invention.
FIG. 3 is a MS spectrum of compound 2 that is manufac-
tured in Preparation Example 2 of the present invention.
FIG. 4 is a MS spectrum of compound 77 that is manufac-
tured in Preparation Example 3 of the present invention.
FIG. 5 is a MS spectrum of compound C that is manufac-
tured in Preparation Example 4 of the present invention.
FIG. 6 is a MS spectrum of compound 10 that is manufac-
tured in Preparation Example 5 of the present invention.

BEST MODE

Hereinafter, the present invention will be described in more
detail.

An exemplary embodiment of the present invention relates
to a compound represented by Formula 1.

[Formula 1]

(\K\/\
Ayt
\/\/]\/

wherein

R, is a substituent group represented by —[Ar],,—X,

p is an integer of 0 to 3, 1 is an integer of 1 to 4, and m is an
integer of 0 to 5,

Ar is a substituted or unsubstituted C4-C, arylene group or
a substituted or unsubstituted C,-Cs, divalent heterocyclic
group including N, O or S as a heteroelement,

Ar' is a substituted or unsubstituted C4-Cs, aryl group or a
substituted or unsubstituted C,-C, heterocyclic group
including N, O or S as a heteroelement,

X is a substituent group selected from the following Struc-
tural Formulas,

in the Structural Formulas, Cy is a substituted or unsubsti-
tuted C4-Cs, aryl group or a substituted or unsubstituted
C,-Cs, heterocyclic group including N, O or S as a hetero-
element,

R, is selected from the group consisting of a substituted or
unsubstituted C,-C,, alkyl group; a substituted or unsubsti-
tuted C,-C,, alkoxy group; a substituted or unsubstituted
C,-C,, alkenyl group; a substituted or unsubstituted C4-Cs,,
aryl group; a substituted or unsubstituted C,-Cs,, arylamine
group; a substituted or unsubstituted C,-Cs, heteroarylamine
group including N, O or S as a heteroelement; a substituted or
unsubstituted C,-Cs, heterocyclic group including O, Nor S
as a heteroelement; a substituted amino group; a nitrile group;
a nitro group; a halogen group; and an amine group,
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nisan integer of 0 to 5, O is an integer of 0 to 10, and in the
case where O is 2 ormore, R,s may be the same as or different
from each other, and

in the case where 1, m or p is 2 or more, Ar, Ar', or R; may
be the same as or different from each other.

In the exemplary embodiment of the present invention, in
Formula 1, in the case where X is the following Formula and
CY is Cy aryl, that is, a benzene cycle, n is preferably 1 or
more and more preferably 1 or 2.

= =
Ralo—y~ Ryfo—~
=

[Rolo—

In the exemplary embodiment of the present invention, in
Formula 1, in the case where X is the following Formula, it is
preferable that R is disposed at a 9 position of anthracene of
Formula 1, and at least one Ar' is disposed at a 10 position of
anthracene. In this case, at least one substituent group may be
further disposed at another position of anthracene.

=~
-T—tRalo

In the exemplary embodiment of the present invention, in
Formula 1, in the case where X is the following Formula, p is
an integer of 1 to 3, and Ar' is preferably a substituted or
unsubstituted C4-Cs, aryl group or a substituted or unsubsti-
tuted C,-Cs,, heterocyclic group including N as a heteroele-
ment, and more preferably a substituted or unsubstituted

C4-Cs, aryl group.
e
—-T—tRalo

In Formula 1, it is more preferable that m is O or 1.

In Formula 1, in the case where p is 0, it is preferable that
lis 2 to 4.

In the case where there is no specific description in For-
mula 1, the term “substituted or unsubstituted” means to be
substituted or unsubstituted by one or more substituent
groups that are selected from the group consisting of heavy
hydrogen, a halogen group, an alkyl group, an alkenyl group,
an alkoxy group, an aryl group, an arylalkyl group, an aryla-

Ikenyl group, a heterocycle Hol& group, a carbazolyl
group, a fluorenyl group, a nitrile group, and an acetylene
group, but the term is not limited thereto.

In Formula 1, in the case where an alkyl group, an alkoxy
group, an alkenyl group, an aryl group, an arylamine group, a
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heteroarylamine group, or a heterocyclic group is substituted,
it is preferable that the group is substituted by one or more
substituent groups selected from the group consisting of
heavy hydrogen, a halogen group, an alkyl group, an alkenyl
group, a substituted or unsubstituted alkoxy group, a substi-
tuted or unsubstituted arylamine group, a substituted or
unsubstituted aryl group, a substituted or unsubstituted ary-
lalkyl group, a substituted or unsubstituted arylalkenyl group,
a substituted or unsubstituted heterocyclic group, a nitrile
group, and a substituted or unsubstituted acetylene group. In
the case where the amino group is substituted, it is preferable
that the group is substituted by one or more substituent groups
selected from the group consisting of alkyl group, alkenyl
group, substituted or unsubstituted aryl group, substituted or
unsubstituted arylalkyl group, and substituted or unsubsti-
tuted arylalkenyl group.

In the case where there is no specific description in For-
mula 1, the alkyl group and alkoxy group have preferably 1 to
40 carbon atoms and more preferably 1to 20 carbon atoms. In
addition, the alkenyl group has preferably 2 to 40 carbon
atoms and more preferably 2 to 20 carbon atoms. In addition,
the aryl group has preferably 6 to 40 carbon atoms and more
preferably 6 to 20 carbon atoms. In addition, the heterocyclic
group has preferably 2 to 50 carbon atoms, more preferably 4
to 40 carbon atoms, and more preferably 4 to 20 carbon
atoms. In addition, the arylamine group has preferably 6 to 60
carbon atoms and more preferably 6 to 24 carbon atoms. In
addition, the heteroarylamine group has preferably 2 to 60
carbon atoms, preferably 4 to 40 carbon atoms, and more
preferably 4 to 20 carbon atoms.

It is preferable that the compound represented by Formula
1 is represented by the following Formula 2-1 or Formula 2-2.

[Formula 2-1]
T X
— ) TR
s
Ar
[Formula 2-2]
T
— R
aa
Ry

InFormula 2-1 and Formula 2-2, R, and Ar' are the same as
the definitions of Formula 1, and in the case where R, is 2 or
more, R, and Ar' may be the same as or different from each
other, and

1 is an integer of 1 to 3.

In addition, it is preferable that the compound represented
by Formula 1 is represented by the following Formula 3-1 or
Formula 3-2.

[Formula 3-1]

Ry

TR

— ) tRil
a2

A
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-continued
[Formula 3-2]
Ry

XY
N

|

Ry

InFormula 3-1 and Formula 3-2, R, and Ar' are the same as
the definitions of Formula 1, and in the case where R, is 2 or
more, R, and Ar' may be the same as or different from each
other, and

1is an integer of 0 to 2.

In addition, it is preferable that the compound represented
by Formula 1 is represented by any one of the following
Formula 4-1 to Formula 4-4.

[Formula 4-1]

R R,

%

Ar
[Formula 4-2]

R R,

z,

[Formula 4-3]
Ar

R R,

[Formula 4-4]

R R,

&4
g

R,

In Formula 4-1 to Formula 4-4, R;s are the same as the
definitions of Formula 1, and may be the same as or different
from each other, and

Ar’s are the same as the definitions of Formula 1, and may
be the same as or different from each other.

In addition, it is preferable that the compound represented
by Formula 1 is represented by any one of the following
Formula 5-1 to Formula 5-3.
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[Formula 5-1]

Z

g

[Formula 5-2]

Ry

[Formula 5-3]

g

In Formula 5-1 to Formula 5-3, R;s are the same as the
definitions of Formula 1, and may be the same as or different
from each other, and

Ar’s are the same as the definitions of Formula 1, and may
be the same as or different from each other.

In addition, it is preferable that the compound represented
by Formula 1 is represented by any one of the following
Formula 6-1 to Formula 6-4.

[Formula 6-1]
A

p

4

[Formula 6-2]

Ry

[Formula 6-3]
R,

y

Ar
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-continued
[Formula 6-4]

Ry

In Formula 6-1 to Formula 6-4, R;s are the same as the
definitions of Formula 1, and may be the same as or different
from each other, and

Ar’s are the same as the definitions of Formula 1, and may
be the same as or different from each other.

In addition, it is preferable that the compound represented
by Formula 1 is represented by any one of the following
Formula 7-1 to Formula 7-4.

[Formula 7-1]

Ar
[Formula 7-2]

g

[Formula 7-3]

g

#

[Formula 7-4]

g

t

Ry

In Formula 7-1 to Formula 7-4, R;s are the same as the
definitions of Formula 1, and may be the same as or different
from each other, and

Ar’s are the same as the definitions of Formula 1, and may
be the same as or different from each other.

In addition, it is preferable that the compound represented
by Formula 1 is represented by any one of the following
Formula 8-1 to Formula 8-5.
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[Formula 8-1]

el

R,
[Formula 8-2]
R, Ar'
Ar'
[Formula 8-3]
R, Ar
Ry
[Formula 8-4]
R, R,

it

i
=

[Formula 8-5]

g
g

it

Ry

In Formula 8-1 to Formula 8-5, R;s are the same as the
definitions of Formula 1, and may be the same as or different
from each other, and

Ar’s are the same as the definitions of Formula 1, and may
be the same as or different from each other.

In the above Formulas, it is preferable that Aris a C,-C,
alkyl group, a C4,-C,, aryl group, a C,-C, , heterocyclic group
including O, N or S as a heteroatom, a C4-C, ¢ arylene group
that is substituted or unsubstituted by asilyl grouporaC,-C, ,
alkylsilyl group; ora C,-C,, alkyl group, a C4-C, , aryl group,
a C,-C,, heterocyclic group including O, N or S as the het-
eroatom, and a C,-C,, divalent heterocyclic group that is
substituted or unsubstituted by a silyl group or a C,-C,,
alkylsilyl group and includes O, N or S as the heteroatom.

In addition, it is preferable that the arylene group in Ar is
selected from the group consisting of a phenylene group, a
naphthylene group, a biphenylene group, an anthracenylene
group and the following Structural Formulas.
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In the above Formulas, it is preferable that R, is a C,-C,
alkyl group; a C4-C, ¢ aryl group that is substituted or unsub-
stituted by a C,-C,, alkyl group, a C,-C,, aryl group, a
C,-C,, heterocyclic group that is substituted or unsubstituted
by aCg-C,, aryl group and includes O, N or S as a heteroatom,
a silyl group or a C,-C, , alkylsilyl group; or a C,-C,; hetero-
cyclic group that is substituted or unsubstituted by a C,-C,,
alkyl group, a C4-C,, aryl group, a C,-C, , heterocyclic group
that is substituted or unsubstituted by a C4-C, , aryl group and
includes O, N or S as a heteroatom, a silyl groupora C,-C,,
alkylsilyl group and includes O, N or S as a heteroatom.

In the above Formulas, it is preferable that R, is selected
from the group consisting of substituent groups represented
by the following Structural Formulas, but R, is not limited
thereto.

@*@
0L O O
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IO

O
0O C

&

N\ 7/

In the above Formulas, Ar' is preferably a C4-C,q aryl
group that is substituted or unsubstituted by a C,-C,, alkyl
group, a C4-C, , aryl group, a C,-C, , heterocyclic group that
is substituted or unsubstituted by a C4-C,, aryl group and
includes O, N or S as a heteroatom, a silyl groupora C,-C,,
alkylsilyl group; or a C,-C, heterocyclic group that is sub-
stituted or unsubstituted by a C,-C,, alkyl group, a C4-C,,
aryl group, a C,-C, , heterocyclic group that is substituted or
unsubstituted by a C4-C,, aryl group and includes O, Nor S
as a heteroatom, a silyl group or a C,-C, , alkylsilyl group and
includes O, N or S as a heteroatom, and is more preferably
selected from the group consisting of the substituent groups
represented by the following Structural Formulas, but is not
limited thereto.

Sy

| AN

S

/

\

10

15

20

25

30

35

40

60

65

14

-continued

6
30

mg /_j\\

&
2851

2

AL

&

Ds

@
X

o



US 9,150,536 B2

15
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It is preferable that detailed examples of the compound
according to the exemplary embodiment of the present inven-
tion are selected from the following compounds 1 to 88, but
are not limited thereto.
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The compound according to the exemplary embodiment of
the present invention may be manufactured by reacting a
boronic acid compound of an anthracene derivative and a
halide of'a cycloalkene derivative with each other. In this case,
a reaction condition known in the art may be used. For
example, the boronic acid compound of the anthracene
derivative and the halide of the cycloalkene derivative may be
reacted with each other by adding a solvent such as water and
THF in the presence of tetrakistriphenylphosphinpalladium
and potassium phosphate.

A second aspect of the present invention relates to an
organic electronic device which includes a first electrode, a
second electrode, and one or more organic material layers that
are disposed between the first electrode and the second elec-
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trode, wherein one or more layers of the organic material
layers include the above compound.

Herein, the organic material layer may include an electron
or hole injection layer and an electron or hole transport layer,
and the electron or hole injection layer and the electron or
hole transport layer may include the above compound.

In addition, the organic material layer may include a light
emitting layer, and the light emitting layer may include the
above compound.

In this case, it is preferable that the organic electronic
device is selected from the group consisting of an organic
light emitting diode, an organic solar cell, an organic photo-
conductor (OPC), and an organic transistor.

The compound according to the exemplary embodiment of
the present invention may be formed to an organic material
layer by a vacuum deposition method and a solution coating
method when the organic electronic device is manufactured.
Herein, illustrative, but non-limiting, examples of the solu-
tion coating process include a spin coating process, a dip
coating process, an inkjet printing process, a screen printing
process, a spray process, and a roll coating process.

The organic electronic device of the present invention may
be produced using materials and methods known in the art,
except that at least one layer of organic material layers
include the compound of the present invention, that is, the
compound of Formula 1.

The organic material layer of the organic electronic device
according to the present invention may have a single layer
structure, or a multilayered structure in which two or more
organic material layers are layered. For example, the organic
electronic device according to the exemplary embodiment of
the present invention may have a structure including a hole
injection layer, ahole transport layer, a light emitting layer, an
electron transport layer, and an electron injection layer as the
organic material layer. However, the structure of the organic
electronic device is not limited thereto, and may include the
smaller number of organic material layers.

Furthermore, the organic electronic device of the present
invention may be produced, for example, by sequentially
layering a first electrode, organic material layers, and a sec-
ond electrode on a substrate. In this case, a physical vapor
deposition (PVD) method, such as a sputtering method or an
e-beam evaporation method, may be used, but the method is
not limited thereto.

As the anode material, in general, it is preferable to use the
material having a large work function so as to smoothly
perform hole injection into the organic material layer. As
detailed examples of the anode material that can be used in the
present invention, there are metal such as vanadium, chrome,
copper, zinc, gold and the like or an alloy thereof; metal
oxides such as zinc oxides, indium oxides, indium tin oxides
(ITO), indium zinc oxides (IZ0) and the like; a combination
of'metal and oxides such as ZnO:Al or SnO,:Sb; and conduc-
tive polymers such as poly(3-methylthiophene), poly[3,4-
(ethylene-1,2-dioxy)thiophene] (PEDT), polypyrrole, and
polyaniline, but it is not limited thereto.

As the cathode material, in general, it is preferable to use
the material having a small work function so as to smoothly
perform electron injection into the organic material layer. As
detailed examples of the cathode material, there are metal
such as magnesium, calcium, sodium, potassium, titanium,
indium, yttrium, lithium, gadolinium, aluminum, silver, tin,
and lead or an alloy thereof; and a multilayered structure
material such as LiF/Al or LiO,/Al, but it is not limited
thereto.
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The hole injection material is a material that can receive
holes well from the anode at a low voltage, and it is preferable
that the highest occupied molecular orbital (HOMO) of the
hole injection material is a value between the work function
of the anode material and the HOMO of the surrounding
organic material layer. As detailed examples of the hole
injecting material, there are organic materials of metal por-
phyrin, oligothiophene, and arylamine series, organic mate-
rials of hexanitrile hexaazatriphenylene, and quinacridone
series, organic materials of perylene series, and conductive
polymers of anthraquinone, polyaniline, and polythiophene
series, but it is not limited thereto.

Thehole transport material is a material that can receive the
holes from the anode or the hole injection layer and transfer
the received holes to the light emitting layer, and it is prefer-
able to use the material having the large mobility to the holes.
As detailed examples thereof, there are arylamine-based
organic material, a conductive polymer, and a block copoly-
mer in which a conjugate portion and a non-conjugate portion
are simultaneously included, but it is not limited thereto.

The light emitting material is a material that receives the
holes and the electrons from the hole transport layer and the
electron transport layer, respectively, and combines them,
such that light at a range of visible rays is emitted, and it is
preferable to use the material having excellent photon effi-
ciency to fluorescence or phosphorescence. As detailed
examples thereof, there are a 8-hydroxy-quinoline aluminum
complex (Alq;); a carbazole-based compound; a dimerized
styryl compound; BAlg; 10-hydroxybenzoquinoline-metal
compound; a benzoxazole, benzthiazole, and benzimidazole-
based compound; a poly(p-phenylenevinylene) (PPV)-based
polymer; a spiro compound; polyfluorene, lubrene, and the
like, but it is not limited thereto.

The electron transport material is a material that can
receive the electrons well from the cathode and transfer the
received electrons to the light emitting layer, and it is prefer-
able to use the material having the large mobility to the
electrons. As detailed examples thereof, there are a 8-hydrox-
yquinoline Al complex; a complex including Alq,; an organic
radical compound; a hydroxytlavone-metal complex and the
like, but it is not limited thereto.

The organic light emitting diode according to the present
invention may be a top emission type, a bottom emission type,
or a both dual emission type according to the used material.

The compound according to the present invention may be
operated even in an organic electronic device such as an
organic solar cell, an organic photoconductor, and an organic
transistor, in a principle similar to a principle applied to the
organic light emitting diode.

Mode for Invention

The method for manufacturing the compound represented
by Formula 1 and the manufacturing of an organic electronic
device using the same will be described in detail in Prepara-
tion Examples and Examples. However, the Preparation
Examples and Examples are set forth to illustrate the present
invention, but the scope of the present invention is not limited
thereto.
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PREPARATION EXAMPLE

Preparation Example 1

Synthesis of Compound A

[Compound A]

O Br

Triphenylphosphite [(PhO);P] (18.5 mL, 70 mmol) was
put into 200 mL of dichloromethane anhydride and cooled to
-78° C. Under the nitrogen atmosphere, bromine (4 mlL., 77
mmol) was slowly put. After that, trimethylamine anhydride
(12 mL, 84 mmol) and tetrarone (9.36 g, 64 mmol) were put
and heated for 18 hours to normal temperature with agitation.
After that, 12.8 g of compound A was obtained at a yield of
96% by heating for about 2 hours, refluxing, and purifying
using a chromatography. [M+]=208

Preparation Example 2

Synthesis of Compound 2

O e}
~ B/
Br
+ “
[Compound S1]
[Compound 2]

4 g of compound S1 (11.4 mmol), 2.4 g of compound A
(11.4 mmol), 265 mg of tetrakistriphenylphosphinpalladium
(Pd[PPh,],, 0.229 mmol), and 4.87 g of potassium phosphate
(K5PO,, 22.9 mmol) were put into 100 mL of water and 100
ml of THF, and refluxed and agitated. After 18 hours, the
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temperature was decreased to normal temperature, and the
organic layer was separated. 3.08 g of compound 2 was
obtained at a yield of 62% by removing the solvent and
recrystallizing the generated solid in chloroform/methanol.
[M+H]=433

Preparation Example 3

Synthesis of Compound 77

[Compound S2]
Br

[Compound 77]

4 gofcompound S2 (7.2 mmol), 1.65 g of compound A (7.9
mmol), 166 mg of tetrakistriphenylphosphinpalladium (Pd
[PPhs],, 0.143 mmol), and 3.04 g of potassium phosphate
(K;P0O,, 14.3 mmol) were put into 100 mL of water and 100
ml of THF, and refluxed and agitated. After 18 hours, the
temperature was decreased to normal temperature, and the
organic layer was separated. 3.6 g of compound 77 was
obtained at a yield of 89% by removing the solvent and
recrystallizing the generated solid in chloroform/methanol.
[M+H]=559
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Preparation Example 4

Synthesis of Compound C

The following preparation was implemented according to
the method disclosed in Korean Unexamined Patent Applica-
tion Publication No. 10-2007-0043664.

OH
—_— —_—
Br
[Compound B]
[Compound C]

Indene (259 mmol, 30 g) and distilled water (9 mL) were
put into dimethyl sulfoxide (DMSO, 90 mL), the temperature
was decreased to 0° C., and N-bromosuccinimide (NBS, 263
mmol, 46.9 g) was slowly added thereto. The temperature of
this solution was increased to normal temperature, and the
solution was agitated for 12 hours. After that, after the reac-
tion was finished by distilled water, the organic layer was
extracted with diethyl ether, and moisture was removed by
anhydrous magnesium sulfate. After the filtration under
reduced pressure, compound B (38.9 g, 72%) was obtained by
removing the solvent by reducing the pressure of the filtered
solution and recrystallizing the solution by hexane.

143 g of compound B and p-toluenesulfonic acid
(p-TsOH, 2.6 mmol, 0.5 g) were dissolved in 60 mL. of tolu-
ene, and agitated and heated for 24 hours while water was
removed by using the Tin-Stock method. Compound C (7.8 g,
60%) was obtained by decreasing the temperature of the
solution to normal temperature and using the fractionation
method.

[M]+=194
Preparation Example 5

Synthesis of Compound 10

[Compound S1]
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-continued

@
(P

[Compound 10]

4 g of compound S1 (11.4 mmol), 2.69 g of compound A
(13.8 mmol), 265 mg of tetrakistriphenylphosphinpalladium
(Pd[PPh,],, 0.229 mmol), and 4.87 g of potassium phosphate
(K;PO,, 22.9 mmol) were put into 100 mL. of water and 100
ml of THF, and refluxed and agitated. After 18 hours, the
temperature was decreased to normal temperature, and the
organic layer was separated. 4 g of compound 10 was
obtained at a yield of 84% by removing the solvent and
recrystallizing the generated solid in chloroform/methanol.
[M+H]=419

Experimental Example 1

A glass substrate on which a thin film of indium tin oxide
(ITO) was coated to a thickness of 1500 A was immersed in
distilled water having a detergent dissolved therein and
washed with ultrasonic waves. In this case, the detergent as
used herein was a product commercially available from
Fisher Co. and the distilled water was one which had been
twice filtered by using a filter commercially available from
Millipore Co. ITO was washed for 30 minutes, and then
washing with ultrasonic waves was repeated twice for 10
minutes by using distilled water. After the completion of
washing with distilled water, washing with ultrasonic waves
was subsequently carried out by using solvents such as iso-
propyl alcohol, acetone, and methanol, and the resultant prod-
uct was dried and transported to the plasma washing machine.
The substrate was washed by using the oxygen plasma for 5
min, and the substrate was transported to the vacuum depo-
sition machine.

On the ITO transparent electrode thus prepared, hexanitrile
hexaazatriphenylene was deposited to thicknesses of 500 A
by heating under the vacuum to form a hole injecting layer.
After NPB (400 A) that was the material transporting the
holes was deposited under the vacuum state thereon, com-
pound 2 as the host and the dopant D1 compound were depos-
ited under the vacuum state in a thickness of 300 A as a light
emitting layer.
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On the light emitting layer, the electron injection and trans-
port layers were formed by depositing il under the vacuum
state in a thickness of 200 A on the light emitting layer. On the
electron injection and transport layer, lithium fluoride (LiF)
in a thickness of 12 A and aluminum in a thickness of 2000 A
were subsequently deposited to form a cathode.

Experimental Example 2

The experiment was performed in the same manner as
Experimental Example 1, except that compound 77 was
deposited instead of compound 2.

Experimental Example 3

The experiment was performed in the same manner as
Experimental Example 1, except that compound 10 was
deposited instead of compound 2.

In the above process, the deposition speed of the organic
substance was maintained at 1 A/sec, the deposition speed of
lithium fluoride was maintained at 0.2 A/sec, and the depo-
sition speed of aluminum was maintained at 3 to 7 A/sec.

Comparative Example

The experiment was performed in the same manner as
Experimental Example 1, except that the following com-
pound [H1] was used instead of compound 2.

I

[H1]

The results of experiments through the Experimental
Examples and Comparative Example are described in the
following Table 1.

The measurement was performed at the current density of
50 mA/cm?, and comparison and evaluation were performed
in respect to a material having general noncycle alkene
instead of known cycloalkene. Entirely, it can be seen that the
compound including cycloalkene has a similar light emitting
efficiency and a low voltage characteristic.
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TABLE 1

Current Power Color
Exp. Example Host Dopant Voltage  efficiency efficiency coordinate
50 mA/em? material ~ material V) (cd/A) (1 m/W) (X, ¥)
Exp. Example 1 2 D1 6.04 26.04 13.54 (0.312,0.651)
Exp. Example 2 77 D1 6.20 26.69 13.53 (0.312, 0.649)
Exp. Example 3 10 D1 6.36 28.54 14.10 (0.328, 0.640)
Comp. Example H1 D1 7.97 22.45 8.84 (0.314, 0.652)

The invention claimed is: -continued

1. A compound represented by the following Formula 1,
4-4, or 6-4 or the following compound 5 or 7:

[Formula 1]

CY TN
\/\/\/
[Formula 4-4]
Ry
1
Ry
Ry

Rl\*l{l

R

[Formula 6-4]

Ry
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wherein

R, is disposed ata 2, 9 or 10 position of anthracene and a
substituent group represented by —[Ar],—X,

p is an integer of 1 to 3, 1 is an integer of 1 to 4, and m is an
integer of 0 to 5,

Ar is a C4-C,¢ arylene group that is substituted or unsub-
stituted by C,-C,, alkyl group, a C¢-C,, aryl group, a
C,-C,, heterocyclic group including N, O or S as a
heteroatom, a silyl group or a C,-C, , alkylsilyl group; or
a C,-C,4 divalent heterocyclic group that is substituted
or unsubstituted by a C,-C, , alkyl group, a C,-C, , aryl
group, a C,-C,, heterocyclic group including N, O or S
as a heteroatom, a silyl group or a C,-C,, alkylsilyl
group, and includes N, O or S as the heteroatom,

Ar' is disposed at a 2, 9 or 10 position of anthracene and
C-C,; aryl group that is substituted or unsubstituted by
a C,-C,, alkyl group, a C4-C,, aryl group, a C,-C,,
heterocyclic group that is substituted or unsubstituted by
aCg-C,, aryl group and includes N, O or S as a heteroa-
tom, a silyl group or a C,-C,, alkylsilyl group; or a
C,-C,¢ heterocyclic group that is substituted or unsub-
stituted by a C,-C,, alkyl group, a C4-C,, aryl group, a
C,-C,, heterocyclic group that is substituted or unsub-
stituted by a C4-C, , aryl group and includes N, O or S as
a heteroatom, a silyl group or a C,-C, 4 alkylsilyl group
and includes N, O or S as a heteroatom,

X is a substituent group selected from the following Struc-
tural Formulas,

RoTo

n
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-continued

n

n

in the Structural Formulas, Cy is a C4-C,4 aryl group or a
C,-C,¢ heterocyclic group including N, O or S as a
heteroelement,

R, is selected from the group consisting of a C,-C,, alkyl
group; and a C4-C, ¢ aryl group;

nis an integer of 0 to 5, 0 is an integer of 0 to 10, and in the
case where o is 2 or more, R,s may be the same as or
different from each other, and

in the case where 1, m or p is 2 or more, Ar, Ar', or R; may
be the same as or different from each other.

2. The compound according to claim 1, wherein the com-
pound that is represented by Formula 1 is selected from the
group consisting of the following compounds 4-1 to 4-4, 6-1
to 6-4:

[Formula 4-1]

R R,

{a

Ar
[Formula 4-2]
Ry
R, \* Ry
Ar'
[Formula 4-3]
Ar
Ri~ l — . - Ry
R,

[Formula 6-1]
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-continued
[Formula 6-2]
A
Ri l — l
Ry
[Formula 6-3]
Ry

Ry

¢

wherein

R,s are the same as the definitions of Formula 1, and may
be the same as or different from each other,

Ar’s are the same as the definitions of Formula 1, and may
be the same as or different from each other.

3. The compound according to claim 1, wherein the arylene
group is selected from the group consisting of a phenylene
group, a naphthylene group, a biphenylene group, an anthra-
cenylene group and the following Structural Formulas:

\
X

4. The compound according to claim 1, whereinmis O or 1.

5. The compound according to claim 1, wherein R, is
selected from the group consisting of the substituent groups
represented by the following Structural Formulas:
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6. The compound according to claim 1, wherein Ar' is
selected from the group consisting of the substituent groups

represented by the following Structural Formulas:
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-continued
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7. The compound according to claim 1, wherein X is
selected from the following Formulas, Cy is C, aryl, and n is
1 or more:

40

8. The compound according to claim 1, wherein X is rep-
resented by the following Formula, R, is disposed at a 9
position of anthracene of Formula 1, and at least one Ar' is
disposed at a 10 position of anthracene:

60

Tt R
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9. The compound according to claim 1, wherein X is rep-
resented by the following Formula, p is an integer of 1 to 3,
and Ar' is a substituted or unsubstituted C4-Cs,, aryl group or
a substituted or unsubstituted C,-Cs, heterocyclic group

including N as a heteroelement: 5
10

Z
T Ralo- 15

10. The compound according to claim 1, wherein the com-
pound represented by Formula 1 is selected from the group
consisting of the following compounds 1 to 4, 8, 11, 13 to 36,
39t0 41, 43 to 69, 72 to 82, 84 to 86:
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11. An organic electronic device which includes a first
electrode, a second electrode, and one or more organic mate-
rial layers that are disposed between the first electrode and the
second electrode, wherein one or more layers of the organic
material layers include the compound according to claim 1.

12. The organic electronic device according to claim 11,
wherein the organic material layer includes an electron injec-
tion or transport layer, and the electron injection or transport
layer includes the above compound.

13. The organic electronic device according to claim 11,
wherein the organic material layer includes a light emitting
layer, and the light emitting layer includes the above com-
pound.

14. The organic electronic device according to claim 11,
wherein the organic material layer includes a hole injection or
transport layer, and the hole injection or transport layer
includes the above compound.

15. The organic electronic device according to claim 11,
wherein the organic electronic device is selected from the
group consisting of an organic light emitting diode, an
organic phosphorescent device, an organic solar cell, an
organic photoconductor (OPC), and an organic transistor.

16. An organic electronic diode which includes a first elec-
trode, a second electrode, and one or more organic material
layers that are disposed between the first electrode and the
second electrode, wherein one or more layers of the organic
material layers include the compound according to claim 10.
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